Introduction
============

Both patient-related factors (social-economic status or non-adherence) and factors related to health care system and medical staff (for example, lack of access to medical care) is listed within causes for lack of effectiveness of anti-hypertensive therapy. Effective communication between patient and members of medical team and appropriate amount of time and resources allocated for patient may increase effective treatment.[@B1],[@B2],[@B3],[@B4],[@B5],[@B6] Cooperation between physicians, pharmacist and other medical personnel, as well as encouragement of patient to systematic control of blood pressure results in effectiveness improvement of hypertension pharmacotherapy.[@B7],[@B8],[@B9],[@B10],[@B11],[@B12] Previous studies have demonstrated that involvement of pharmacists in taking care of patients with hypertension can improve their blood pressure and increase patients' quality of life.[@B13],[@B14],[@B15],[@B16][@B17],[@B18],[@B19],[@B20],[@B21],[@B22]

Community pharmacists in Poland have not yet implemented the pharmaceutical care into their practice. The health care system in Poland expects pharmacists only to dispense medication according to physicians' prescription, pharmacists are not obliged to educate patient or monitor effectiveness or safety of their pharmacotherapy.

We conduct the first in Poland intervention study to assess whether pharmaceutical care as defined by Hepler and Strand[@B23] may improve the effectiveness of hypertensive therapy. Additional aim of the study was to evaluate the impact of pharmaceutical care on pharmacists' professional satisfaction and their knowledge of pharmacotherapy of hypertension.

Methods
=======

Random study with pharmacists from Krakow (Poland) and surroundings were carried out. Information about the study and invitation for pharmacists were done during their quarterly meetings organized by Regional Pharmaceutical Chamber in Krakow. As many as 95 pharmacists from 55 community pharmacies (29 community pharmacies and 61 pharmacists from Krakow and 26 community pharmacies and 34 pharmacists from Krakow surroundings) signed up to participate in the study. Randomization of community pharmacies to control and study group was done by generation of random numbers by computer software. The study and the control group consisted of 28 community pharmacies (44 pharmacists) and 27 community pharmacies (51 pharmacists), respectively. After randomization, the initial meeting was carried out separately for the study and the control group. The aim of the initial meeting was to introduce the rules of the project and to do the initial evaluation of knowledge and professional satisfaction of pharmacists. Then, the cycle of trainings was carried out (three 5-hour trainings) in October and November (2004) only for the study group. These trainings included detection, classification and monitoring of drug related problems, pathophysiology of hypertension, risk factors and life style factors influencing the disease, and rules of pharmacotherapy of hypertension. Trainers and lecturers were researchers (pharmacists) and physicians (specialists in arterial hypertension and cardiology). At the final meeting in June 2006 pharmacists from study and control group once again filled in the knowledge test and professional satisfaction questionnaire. The pharmacists from control group received the identical training cycle (three 5-hour trainings) as study group after the final meeting. Pharmacists in Poland are obliged to get 100 scores (every 5 years) to maintain their professional pharmacy license. They may get scores for participation in the professional trainings carried out by institutions accredited by governmental agency. In our study pharmacists in the control group got 10 scores and pharmacists in the study group got 15 scores.

After initial meeting and training for the study group, pharmacists from both groups started enrolling patients into the project. Men and women age ≥18 years with hypertension, pharmacologically treated for at least 6 months, who are able to keep moving independently and contact with surroundings were included. Subjects were excluded from the study if they had cardiovascular incident (stroke, heart attack) within the last 6 months or a history of diabetes, asthma, chronic obstructive pulmonary disease (COPD), mental disease (depression, schizophrenia), or they are unable to contact with pharmacists independently. The study was approved by local ethical board and all patients signed out consent form.

According to pharmacists from the study group, at least 12 meetings from November (2004) to January (2006) should be done during which a blood pressure should be measured using sphygmomanometer. In addition, drug related problems should be detected and solved and patient should be educated about pathophysiology, risk factors, treatment and style of life with hypertension as well as unassisted blood pressure measurement. During the first and the last meeting in the community pharmacy, patient had to fill out questionnaire evaluating his/her knowledge about hypertension. Besides, in the last meeting, he/she had to fill out questionnaire (SF-36) about his/her quality of life.[@B24],[@B25] Pharmacists' actions were recorded using Microsoft Access or standard paper forms. All needed items were provided free-of-charge by researchers' team.

Pharmacists from the control group met their patients included into the study only two times between November (2004) and January (2006), at least 14 months interval between this two meetings should be kept. At each meeting patients had to fulfill questionnaire evaluating his/her knowledge about hypertension and pharmacist collected information about diagnosed diseases, used medications and results of the blood pressure measurement. On the last meeting patients had to fill out additionally the quality of life questionnaire. Pharmacists from the control group did not do any additional services for patients included into the study, so they did not monitor the pharmacotherapy and did not educate the patients. Medical history of patients was documented only in paper forms prepared for the program.

The researchers' team responsible for coordination of this project did not interfere in any way with the pharmacists' actions during this program; however, the website was prepared, its role was to facilitate exchange of information between pharmacists. Pharmacists were also informed about the possibility of consulting with the researchers team by e-mail, phone or personally during the entire period of project duration. The data recorded by Microsoft Access (only from study group) and in paper form (both, study and control group) were collected by researchers team from February to April 2006. The records contained data on patients' health condition, fulfilled questionnaires, DRPs indicated by pharmacists, actions made by pharmacists to solve DRP and copies of education leaflets prepared by pharmacists for their patients.

Statistical analysis. Continuous data were described by mean (standard deviation) and were compared unpaired t-tests for between group analyses. The Mann-Whitney U test was used for between group comparisons for variables that were not normally distributed. Categorical data were described by percentage and were compared by chi-square test with continuity correction or Fisher's exact test, as appropriate. The significance level was at 0.05. All analyses were completed using Statistica version 9.

Results
=======

From all community pharmacies randomized to control and study group only 20 community pharmacies from the study group (35 pharmacists) and 19 community pharmacies from the control group (39 pharmacists) included 70 and 123 patients, respectively. Six community pharmacies (15 pharmacists) from study group and three (10 pharmacists) from control group resigned before the first meeting with patients. Therefore the first meeting was carried on for 34 patient and 84 in study and control group, respectively. Afterward six patients in study group and 28 in control group resigned, two were moved (from control group) away and the others declared lack of time to visit community pharmacy or lack of interest in further participation in the program. The analysis of results was conducted according to Intention of treat (ITT) and Per Protocol (PP) methods. Data of all patients who had at least two visits and filled out at the first and last meeting the knowledge questionnaires were included to the ITT analysis. In addition, pharmacists that took care of those patients filled out one of the questionnaires were evaluated. Data of patients who had planned number of visits (≥12 in the study group and 2 in the control group) were evaluated in PP analysis only if their pharmacists fulfilled two times the knowledge and satisfaction questionnaire.

The control and study group differed in terms of education, age and place of residence. No difference was detected in the number of dispensed anti-hypertension medications and other medications dispensed in cardiovascular diseases at the time of enrollment into the study. Average patient covered by pharmaceutical care had around 11.8 (SD=3.5) visits in a community pharmacy during 359 (SD=81.2) days (ITT analysis). In a group which finished the program (PP analysis), 12.9 (SD=2.7) visits was recorded during 391 (SD=74.4) days of program duration. In the control group, the time between the first and the last visit was around 439 (SD=19.5) days (ITT analysis) or 445 (SD=15.8) days (PP analysis). A detailed information about characteristic of patients included to ITT and PP analysis is presented in [Table 1](#T1){ref-type="table"}.

###### 

Characteristic of patients and the pharmaceutical care in the ITT and PP analysis at the initial visit.

                                                                                                                                                   ITT analysis   PP analysis                   
  ------------------------------------------------------------------------------------------------------------------------------------------------ -------------- -------------- -------------- --------------
  Women (%)                                                                                                                                        17 (60.7)      33 (58.9)      9 (90)         5 (62.5)
  Education (%)                                                                                                                                                                                  
  Elementary                                                                                                                                       2 (7.1)        2 (3.6)        2 (20)         \-
  Vocational qualification                                                                                                                         10 (35.7)      13 (23.2)      3 (30)         2 (25)
  Secondary                                                                                                                                        6 (21.4)       20 (35.7)      2 (20)         3 (37.5)
  Higher                                                                                                                                           10 (35.7)      21 (37.5)      3 (30)         3 (37.5)
  Age (%)                                                                                                                                                                                        
  31-45                                                                                                                                            1 (3.6)        6 (10.7)       \-             1 (12.5)
  46-60                                                                                                                                            12 (42.9)      24 (42.9)      3 (30)         3 (37.5)
  61-75                                                                                                                                            11 (39.3)      22 (39.3)      4 (40)         3 (37.5)
  \>75                                                                                                                                             4 (14.3)       4 (7.1)        3 (30)         1 (12.5)
  Residence (%)                                                                                                                                                                                  
  Village                                                                                                                                          6 (21.4)       8 (14.3)       3 (30)         \-
  Town \< 100.000 inhab                                                                                                                            12 (42.9)      10 (17.9)      5 (50)         \-
  City 100.000--500.000 inhab                                                                                                                      1 (3.57)       4 (7.1)        \-             2 (25)
  City \> 500.000 inhab                                                                                                                            9 (32.1)       34 (60.7)      3 (30)         6 (75)
  Average blood pressure (SD)                                                                                                                                                                    
  Systolitic                                                                                                                                       144 (10.3)     146.9 (19.9)   143 (12.4)     139.5 (21.7)
  Diastolic                                                                                                                                        85 (10.2)      89.9 (11)      83.5 (10.9)    90 (11.9)
  Average number of medications used in chronic diseases (SD)                                                                                                                                    
  Totally                                                                                                                                          3.9 (1.9)      3.7 (2.2)      4.7 (1.3)      4.0 (1.6)
  cardiovascular system\*                                                                                                                          2.9 (1.5)      3.1 (1.7)      3.3 (1.3)      2.9 (1.2)
  HT\*\*                                                                                                                                           2.0 (0.8)      2.2 (0.9)      2.2 (1.0)      1.9 (0.8)
  Visits within a framework of PC (SD)                                                                                                                                                           
  Average number of visits                                                                                                                         11.8 (3.5)     2 (0)          12.9 (2.73)    2 (0)
  Length (in days) of PC                                                                                                                           359.2 (81.2)   438.8 (19.5)   390.7 (74.4)   445.4 (15.8)
  \*groups C01, C04-C08, C10 in ATC classification, \*\*medication from C02, C03, C09 group, HT-arterial hypertension, PC -- pharmaceutical care                                                

At the last visit it was observed that patients from the study group have been taken one antihypertensive and two cardiovascular diseases medications more than they declared at the initial visit. The number of dispensed medications did not change in the control group. Detailed data are presented in [Table 2](#T2){ref-type="table"}. Increased number of dispensed medications did not have any effect on therapy efficacy, which was measured as an average decrease in arterial blood pressure at the end of pharmaceutical care. However, at the end of the program it was demonstrated that the normal blood pressure was in 22 out of 28 patients (79%) in the study group, and in 31 out of 56 patients (55%) in the control group (chi-square Pearson test, p\<0.05) according to ITT analysis. Among the patients included in the full pharmaceutical care program (PP analysis), the normal blood pressure was recorded in 8 out of 10 patients (80%) from the study group, and in 6 out of 8 patients (75%) in the control group (p=0.80).

###### 

The impact of the pharmaceutical care on the number of medications used and on level of blood pressure.

                                                                                                                                                                                                                                                                          ITT analysis   PP analysis                                    
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------- ------------- ------ ------------ ------------ ------
  Number of medications used on last visit (SD)                                                                                                                                                                                                                                                                                         
  Totally                                                                                                                                                                                                                                                                 5.4 (2.2)      4.1 (2.5)     0.02   7.0 (2.1)    4.3 (3.1)    0.04
  cardiovascular system\*                                                                                                                                                                                                                                                 4.4 (1.8)      3.0 (1.4)     0.00   5.4 (2.2)    3.0 (1.4)    0.09
  HT\*\*                                                                                                                                                                                                                                                                  2.6 (1.3)      2.2 (0.9)     0.05   3.3 (1.4)    2.0 (1.1)    0.20
  Level of arterial blood pressure (mmHg) on last visit (SD)                                                                                                                                                                                                                                                                            
  Systolitic                                                                                                                                                                                                                                                              138 (12.5)     142 (19.6)    0.5    136 (14.9)   152 (43.7)   0.62
  Diastolic                                                                                                                                                                                                                                                               83 (9.9)       88 (9.2)      0.4    79 (9.6)     93 (19.7)    0.55
  a- t- test for independent groups (comparison of the study and control group), b-U-Mann-Whitney test (comparison of the study and control group), \*groups C01, C04-C08, C10 in ATC classification, \*\*medication from C02, C03, C09 group, HT-arterial hypertension                                                                 

Before the beginning of the study, the level of patient knowledge regarding hypertension in the study and the control group was similar, 24.8 (SD=5.3) and 26.1 (SD=4.5) points, respectively. No higher level of knowledge in general were observed in patients of the study and the control group, 28.3 (SD=4.2) and 27 (SD=4.5) points, respectively (p = 0.2) at the end of the study. However, pharmaceutical care increased the knowledge about the disease (ITT analysis) in the study group it was 8.1 points (SD=2.2) in comparison with 6.8 (SD=2.4) points in the control group (t-test, p\<0.05) ([Table 3](#T3){ref-type="table"}).

###### 

Progress in the knowledge of patients covered or not by the pharmaceutical care.

                                                                                                                  ITT analysis   PP analysis                                     
  --------------------------------------------------------------------------------------------------------------- -------------- ------------- ------- ------------ ------------ ------
  Knowledge progress                                                                                                                                                              
  Totally                                                                                                         3.2 (3.03)     1.3 (5.3)     0.1     3.4 (5.6)    2.25 (3.7)   1
  About disease                                                                                                   1.5 (2.4)      -0.2 (2.7)    0.006   1.8 (2.5)    0.5 (1.4)    0.19
  About diet                                                                                                      -1.1 (3.5)     1.1 (3.1)     0.92    1.6 (3.9)    2 (1.7)      0.45
  About medications                                                                                               0.5 (1.5)      -0.1 (2.01)   0.37    0.1 (0.99)   0.25 (1.8)   0.75
  About health attitude                                                                                           0.11 (1.2)     0.1 (1.3)     0.91    -0.1 (1.5)   -0.5 (1.3)   0.59
  a- t- test for independent groups (study vs. control group), b-U-Mann-Whitney test (study vs. control group).                                                                  

Analysis of health-related quality of life was done by filling out the SF-36 questionnaire when the study was finished. No effect of pharmaceutical care on improvement of quality of life was observed in ITT or PP analysis.

Additionally, impact of pharmaceutical care on knowledge and professional satisfaction of pharmacists were evaluated. An increase of knowledge in relation to therapy and pathology of hypertension was observed during both ITT and PP analysis in pharmacists from the study group. During PP analysis, the improvement in knowledge was observed in all pharmacists (100%) in the study group, whereas only one person (12.5%) demonstrated better knowledge in the control group (chi-square Pearson test, p\<0.05). Individual data are presented in [Table 4](#T4){ref-type="table"}.

###### 

The impact of the pharmaceutical care on the knowledge and professional satisfaction of pharmacists.

                                                                                                                                                                                                                                            ITT analysis   PP analysis                                    
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------- ------------- ------ ------------ ------------ -------
  Knowledge                                                                                                                                                                                                                                                                                                
  Before the PC                                                                                                                                                                                                                             17.3 (3.3)     18.1 (4.3)    0.51   15.0 (3.4)   20.4 (4.2)   0.02
  After the PC                                                                                                                                                                                                                              22.9 (3.4)     20.1 (2.33)   0.03   22.3 (2.6)   20.1 (4.3)   0.20
  Difference                                                                                                                                                                                                                                4.44 (1.9)     -0.3 (1.9)    0.11   7.3 (4.0)    -0.3 (1.9)   0.001
  Satisfaction\*\*                                                                                                                                                                                                                                                                                         
  Before the PC                                                                                                                                                                                                                             2.4 (2.7)      3.3 (2.2)     0.07   1.9 (2.0)    3.4 (1.4)    0.10
  After the PC                                                                                                                                                                                                                              2.7 (2.4)      1.5 (3.6)     0.3    2.6 (3.4)    1.1 (4.1)    0.41
  Difference                                                                                                                                                                                                                                1.1 (3.4)      -1.8 (3.7)    0.04   0.7 (4.5)    -2.3 (3.7)   015
  PC-Pharmaceutical care, \* maximum number of points in the test: 30, \*\*maximum number of points in the questionnaire: 7, a- t- test for independent groups (study vs. control group), b-U-Mann-Whitney test (study vs. control group)                                                                 

Discussion
==========

Our study had limitation and the results obtained have to be considered with these limitations. The randomization of community pharmacies to the study and control group were done due to avoid unintended increase in quality of standard pharmaceutical services, but it might have influenced the number and characteristic of patients enrolled into the study and control group. Assignment to the study group could be the reason for resignation from the study of a large part of community pharmacies. Despite this limitation we did not observe the differences in characteristic of patients included in study and control group.

The significant difference in knowledge about disease between study and control group was observed at the end of the study. Subjects in the study group at the end of study were receiving higher number of medications comparing to the control group. At the end of the program more patients in study group (79%) then in control group (55%) obtained at least high regular level of blood pressure.[@B26]

In agreement with Hunt *et al*. study[@B10], it was demonstrated that inclusion of pharmacist to monitor pharmacotherapy and provide pharmaceutical care resulted in increase in number of used antihypertensive and cardiovascular disease medications.

Pharmaceutical care had beneficial effect on therapy results, because at the last meeting normal values of arterial blood pressure (≤140/90 mmHg) achieved 79% of patients from the study group had and only 55% patients in the control group. However we do not know whether it is due to increased number of medications used by patient in study group or due to education on lifestyle provided by pharmacists.

Our study demonstrated that pharmaceutical care also had positive effect on patient's knowledge about disease. Improvement in the patient's knowledge may have a positive effect on their health behaviors and may result to better level of the patient health.[@B27]

No significant difference in the quality of life was demonstrated between the study and the control group after the end of the program. In other studies, not only positive effect of the pharmaceutical care on quality of life[@B28] was demonstrated but also lack of positive impact was described.[@B10],[@B29]

Pharmaceutical care requires appropriate education of the pharmacist. During pharmaceutical care, the pharmacist has a chance to improve his/her knowledge and skills.[@B30] In Poland, the evaluation of the impact of the pharmaceutical care on pharmacists' knowledge and satisfaction was carried out for the first time. It was demonstrated that expanding professional activity of pharmacists had beneficial effect on their professional satisfaction. Before beginning the study, pharmacists randomized to study group demonstrated significantly lower professional satisfaction than pharmacists in control group. At the end of the study, the job satisfaction was similar for pharmacists from both groups. In addition, there was a significant increase in satisfaction level in pharmacists conducting pharmaceutical care compared to the control group in which almost double decrease in the work satisfaction occurred. Moreover, studies done all over the world have demonstrated that work with patient increases pharmacist satisfaction.[@B31],[@B32]

A small number of patients were covered by the whole program of pharmaceutical care, which prevented the researchers from making conclusions about effectiveness of such type of actions in Polish population. However, the obtained results were a point of reference for further actions in relation to implementation of pharmaceutical care in Poland and its effectiveness assessment.

Conclusions
===========

More patients who received pharmaceutical care had controlled blood pressure as compared to the group of patients using standard pharmaceutical services. The pharmaceutical care also had positive effect on the patients' knowledge about disease. Moreover, pharmacists, who provide pharmaceutical care improved their pharmacotherapy knowledge and had better satisfaction from their work.

Competing interests: There are no conflicts of interest to be disclosed.
